Abstract The synthesis of receptor molecules via combination of calix[4]-and calix [6]arenes with other known medium-sized building blocks such as cyclodextrins, resorcin [4]arenes, and cyclotriveratrylene is described.
Introduction
Artificial receptors are commonly obtained by de now synthesis, whereas Nature constructs a wide variety of biological receptors from a limited set of building blocks. We are currently investigating an analogous approach for the synthesis of host molecules via combination of (known) building blocks. This approach has already been proven to be very useful for the synthesis of calixspherands, calixcrown ethers and calixsal(0ph)enes by combination of calix [4] arenes with spherands, crown ethers, and sal(oph)enes, respectively (1). In this paper we describe our results on the preparation of new receptor molecules with a molecular weight as high as 4500 synthesized via combination of calix[4]-or calix [6] arenes, resorcin [4] arenes, cyclodextrins, and porphyrins.
Calix[4]arene combined with Cyclodextrins
Cyclodextrins are a unique group of naturally occurring cyclic D-glucose oligomers, capable of complexing hydrophobic guest molecules in aqueous solvents predominantly by hydrophobic interactions.
In order to link a P-cyclodextrin with a calix[4]arene a monofunctionalized P-cyclodextrin was synthesized (2). Reaction of hexakis(6-O-rerr-butyldimethylsilyl)-~-cyclodextrin with 1.2 equivalents of a-bromo-p-or a-bromo-o-tolunitrile and 1.5 equivalents of sodium hydride in refluxing THF gave monofunctionalized P-cyclodextrins at the secondary face in 35% and 18% yield, respectively. After methylation of the remaining secondary hydroxyl groups and subsequent reduction of the cyano group, the resulting monoamino functionalized P-cyclodextrins were reacted with monoformylcalix[4] arene under reductive conditions. After desilylation water-soluble calix[4]arene-linked cyclodextrins 1 and 2 were obtained in quantitative yields.
The complexation behaviour of the water-soluble receptors 1 and 2 was studied by fluorescence spectroscopy using 1 -anilino-8-naphthalenesulphate (ANS) and 2-p-toluidino-6-naphthalenesulphate (TNS) as fluorescent guests. In a pH 7.0 buffered aqueous solution an increase in fluorescence intensity of ANS and TNS was observed upon addition of 1 or 2. For TNS complexation constants of 153,000 M-' and 74,000 M-' were calculated for 1 and 5 respectively. This is much higher than observed for P-cyclodextxin 
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The amide bridges in carceplexes 4 could be converted to thioamides using Lawessons reagent in refluxing xylene (6). The incarcerated guests do not reud which means that they are not reactive under the reaction conditions. In the 'H N M R spectra all carceplexes show a 2-4 ppm upfield shift for the guest protons with respect to the free guest in CDC1, solution due to the shielding of the calix[4]-and resorcin[4]arene moiety (see Fig. 1 ). The orientation of the guests inside the carcerand was studied by 2D NOESY and 2D ROESY NMR spectroscopy. The energy barriers (AG? for the interconversion between the different diastereoisomers were determined by 2D EXSY NMR spectroscopy and are summarized in TABLE 1. The conversion of the amide bridges into thioamides proves to be a useful method for increasing the energy barriers after incarceration of the guest. 
Cryptocalix[B]arenes
Cyclomveratrylene can easily be obtained via cyclotrimerization of veratryl alcohol and has been used for the synthesis of cryptophanes (14). Reaction of allcyl bromide-or alkyl tosylate-substituted veratryl alcohol with 1,3,5-trimethoxy-p-terf-butylcalix [6] 
